Application of a CHO cell line transfected with the human FSH receptor for the measurement of specific FSH receptor activation inhibitors in human serum.
Effects of FSH on ovarian follicular development can be modulated by factors present in serum or by locally produced factors in follicular fluid. Some of these factors may act directly on the FSH receptor. A Chinese hamster ovary cell line (CHO-F3B4) stably transfected with the human FSH receptor has been used to measure the effects of these modulators on FSH-stimulated adenylate cyclase activity. After incubation of CHO-F3B4 cells with human recombinant FSH (recFSH) for 4 h, cAMP levels were elevated 100-230 times above basal levels (ED50 24.9 mU/ml recFSH). cAMP production was inhibited after the addition of increasing amounts (up to 90% of the incubation volume) of hypogonadotrophic human serum (HS) at a fixed stimulatory dose of 30 mU/ml recFSH. At 10% HS the cAMP response was diminished to approximately 40-60% of the original value, whereas at a concentration of 90% HS the cAMP values were diminished to 30%. Effects of serum components on cell viability could be excluded, since forskolin- and cholera-toxin-stimulated cAMP production were not affected by preincubation of the cells in the presence of HS. The FSH-stimulated oestradiol production in rat Sertoli cells, which has been used frequently for in vitro bioassays of FSH, was almost completely inhibited by the addition of human serum, suggesting that serum has more pronounced effects on events downstream of receptor activation. Various specific FSH binding inhibitors have been demonstrated by radioreceptor assays to be present in serum. In order to assess whether such FSH receptor binding inhibitors would also inhibit receptor activation, the specific conditions used in the radioreceptor assays (buffers of low ionic strength) were also used to measure the effects of serum on FSH receptor activation. Under these conditions (a low-salt buffer, corrected for low osmolarity with 200 mM sucrose), CHO-F3B4 cells responded to FSH stimulation in a similar way to that observed in normal buffers. When CHO-F3B4 cells were incubated in this low-salt buffer with a fixed low dose of FSH (3 mU/ml), the addition of 3-90% (v/v) dialysed HS inhibited the FSH-stimulated cAMP accumulation to a similar extent to that in standard conditions. The observed inhibition of adenylate cyclase activation by the low-molecular-mass fraction (< 10 kDa) of HS could be attributed to the presence of salts in this fraction, since the addition of PBS in similar concentrations displayed an equal degree of inhibition. It is concluded that the inhibitory effects of serum on FSH-stimulated cAMP production in CHO-F3B4 cells are small, compared with the inhibition of aromatase induction in rat Sertoli cells. The strong inhibition of aromatase in rat Sertoli cells may result from the effects of serum acting on the FSH receptors as well as on other pathways not related to the FSH receptor. Therefore, measurement of aromatase in Sertoli cells is not suitable for the detection of inhibitors of FSH receptor activation. The CHO-F3B4 cells are useful for the measurement of whether inhibition of FSH receptor activation occurs in serum or follicular fluid from patients with disturbed follicle development.